
(f*~* '*•• ' ,~C=:;" ^^v

ID #:
Break:_/_O_
Other:.

V

Preliminary Screening Level
Ecological Risk Assessment

40247999

SUPERFUND RECORDS

Fish and Wildlife Habitats around the
Doe Run Company Lead Smelter,
Herculaneum, Missouri

Prepared by Brian Wiebler and Mike Coffey

U.S. Fish and Wildlife Service &'
Rock Island Field Office
4469 48th Avenue Court
Rock Island, Illinois 61201

DRAFT REPORT - February 11,1999

ATTORNEY CLIENT PRIMLEGED INFOR]M.\TION



The U.S. Fish and Wildlife Service is the principal Federal agency responsible for conserving, protecting arid
enhancing fish and wildlife and their habitats. The Service manages 511 national wildlife refuges covering
92 million acres as well as 65 fish hatcheries. The agency also enforces Federal wildlife laws, manages
migratory bird populations, stocks recreational fisheries, conserves and restores wildlife habitat, administers
the Endangered Species Act and helps-foreign governments with their conservation efforts. The Service
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state fish and wildlife agencies for fish and wildlife restoration programs.

*

The Service's environmental contaminants program includes research, field appraisals and recommendations
to identify, evaluate, predict and avoid or lessen effects of contaminants in fish, wildlife and their supporting
ecosystems. •
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Introduction

Over the past several years, U.S. Fish and Wildlife Service (USFWS) personnel
have monitored habitat quality along the Mississippi River as part of their trustee
responsibilities. The results of these monitoring activities indicated that very
elevated concentrations of heavy metal pollutants were observed in the Middle
Mississippi Raver and in Joachim Creek around the confluence of these two
waterways (south of the City of St. Louis, Jefferson County, Missouri).

Recently, personnel from other Federal and State research, enforcement and
response agencies have started to discuss and cooperatively investigate the

aWpr^

This report was prepared to organize and interpret the existing environmental data
for this part of the Mississippi River. The report follows steps one and two of the
Eight - Step Process for ecological risk assessment developed by the U.S.
Environmental Protection Agency (USEPA 1977). The first two steps of an
ecological risk assessment are also known as the screening level because the
purpose is to compare the site chemistry data with literature based toxicity values
to screen for contaminants that may cause risks. The procedures for the first two
steps are outlined below are developed in the following pages of this report.

Step One:
o

• Develop preliminary site history and site ecology information
• Formulate potential contaminant problems (Problem Formulation)

Step Two:

• Compile relevant toxicity reference data from literature sources (Toxicity
Evaluation)" ~ ' - ; •

• Organize site environmental chemistry data (Exposure Estimate)
• Compare site chemistry data to toxicity reference data (Risk Calculation)
• Uncertainty Analysis
• Initial conclusions and decision point to continue the assessment .

A complete ecological risk assessment can accompany the human heath risk
assessment for a site as part of a remedial investigation. The risk information is
used during the feasibility study phase to engineer remedies that are protective of
human health and the environment. A properly designed ecological risk
assessment will provide site specific contaminant affects levels which allows _
natural resource trustees to estimate the ecological risks associated with each of
the remediation alternatives and to restore habitats to baseline conditions.



Figure 1. Location of the Doe Run lead smelter, Herculaneum, Jefferson
County, Missouri.



Site History

The site is adjacent to the small city of Herculaneum which is about 30 miles
south of the Saint Louis metropolitan area. Between the town of Herculaneum,
the Mississippi River and Joachim Creek is a lead smelter that has been in
operation-since the mid 1800's and is now operated by the Doe Run Company.
The Doe Run Company mines and refines lead ore. The Company's
Herculaneum facility contains a primary stage smelter.

The smelter facility has wastewater discharges under a Clean Water Act permit
into the Mississippi River. There appears to have been incidents where this

^dischargeJias^xcj^de_d^sMbJisJh^
facility also has stormwater discharges into Joachim Creek which are not
permitted at this time. The Company is in the process of amending the existing
wastewater discharge permits with the state regulatory office to include
stormwater discharges. The City of Herculaneum also has a discharge structure
into Joachim Creek for its sewage treatment plant which appears to contain heavy
metal contaminants that are not expressed in the permit limitations at this time.

The smelter has several air emission points under a Clean Air Act permit. Site
specific studies are on-going to develop a State Implementation Plan (SIP) for this
area because of air quality non-attainment problems.

Large volumes (estimated between 25 and 40 surface acres) of solid waste
material generated by the smelter facility are stored in the floodplain of Joachim
Creek near the mouth to the Mississippi River. There does not appear to be any
protective barriers to stop erosion (especially during flood events) of the solid
waste into nearby rivers. Refer to the photographic record in Appendix B.

Site Ecology

The area around the confluence of the Middle Mississippi River and Joachim
Creek contains open water, seasonal wetlands and bottomland hardwood forest
tracts. The river and creek bottomlands are flooded a few to several times per
year related to snow melt and seasonal storms. These habitats support a variety of
fish and wildlife including species under the trusteeship of the USFWS. Trust
species include migratory birds and endangered species. A wide variety of
migratory birds use these habitats during the breeding season and during
migration times." There are migratory birds that use the site throughout much of
the year such as red-tailed hawk, belted kingfisher and great blue herons. The
Federally listed threatened bald eagle was observed using the site. The site
contains suitable habitat and is within the range of the Federally listed endangered
fish species the pallid sturgeon.



Step One: Problem Formulation

Potential Contaminants Problems

Floodplain soil, river sediments and surface waters are polluted with several
heavy mefal contaminants that include arsenic, cadmium, copper, lead, nickel and
zinc (Appendix A). These contaminants may be at concentrations that are toxic to
desirable plants, invertebrates and fish that come in direct contact with the
polluted media. The solid waste material in the floodplain caused mortality to
larval fish in a recently conducted standard toxicity test (Appendix A).

uaiii aritd
pose risks to animals. Moderately contaminated soil may produce earthworms
and support plants that are not killed by direct exposure. The earthworms may
accumulate the contaminants in their body and plants may accumulate
contaminants in the leaves and fruit. Animals such as the shrew, robin and
woodcock that eat the worms may be at risk. Herbivores such as the white-footed
mouse and cottontail rabbit that eat the plants may be at risk. Fish from the river
or creek may be contaminated and at risk from direct exposure-to-pollutants in the
water or river sediments. Mink and fish-eating birds such as the kingfisher, great-
blue heron and bald eagle that feed on these fish can be exposed to levels of
contaminants that may affect their health. There may be health risks to predators
such as the red-tailed hawk that eat the contaminated prey items (mice and .
rabbits). Highly contaminated dust and soil particles may also coveffood items
for wildlife and contribute to the risk. The availability of site soil, sediment and
water contaminants to bioaccumulate in fish, mice and bird tissues is confirmed
by chemistry tests completed by the authors.(Appendix A).

Tentative Ecological Receptors

Receptors are grouped as aquatic or terrestrial and by the way the organism cdmes
in contact with the contaminated media. Aquatic exposure pathways are grouped
in an aquatic model and likewise for the terrestrial pathways. The aquatic model
developed for this assessment includes the direct contact (water and sediment)
pathway for common freshwater invertebrates that live in river or wetlands and
the fish-to-great blue heron (Ardea herodias) food chain pathway. The terrestrial
model developed for this assessment includes the direct contact (soil) pathway for
common invertebrates and plants and the earthworm-to-American robin (Turdus
migraiorius) food chain pathway. The terrestrial model also includes the mouse-
to-red tailed hawk (Buteo jamaicensis) food chain pathway. The estimate of risk
for these receptors may be viewed as indicators of ecological health problems for
the site that includes chemical toxicity for many different species that inhabit the
area and the loss of important food resources for these species.



Toxicity Evaluation

Direct Toxicity

Modeling the direct toxicity of contaminated water, sediment, and soil is done by
dividing the concentration of a contaminant found at the site by a toxicity
reference value also known as an ecotoxicological benchmark for that
contaminant. The benchmark is a concentration of the contaminant that has been
shown to have little or no adverse affect on biota. Benchmarks used in the direct
toxicity models are specific to the media (water, sediment or soil) and biota
(plants or invertebrates). For the models the maximum contaminant concentration

and the result is referred to as the hazard quotient (HQ). HQ less than one
indicates likely no risk and an HQ equal to or greater than one indicates that there
is the potential for risk.

There are several readily available databases that contain ecotoxicological
benchmarks for aquatic life for water and aquatic sediments. These benchmarks
were typically derived from dataJbr a variety of freshwater organisms. We
selected four databases for this assessment that include USEPA Region III risk
screening levels, Oak Ridge National Laboratory screening numbers, USEPA
Waste Site EcoTox numbers and the USEPA Ambient Water Quality Criteria.
Typically the lowest available value is selected as a conservative approach.

-o

There are fewer readily available databases that contain ecotoxicological
benchmarks for soil dwelling invertebrates and plant processes. A couple of
databases exist and include USEPA Region III risk screening levels and Oak
Ridge National Laboratory screening numbers.

Indirect Toxicity
~ — i

Modeling the food chain transfer toxicity for wildlife from ingesting contaminated
food items becomes more complicated. A dose formula is constructed that
includes several parameters. The dose formula parameters include receptor body
weight, daily food and water ingestion rates and contaminant concentration in the
food item which is based on the maximum concentration in a media and the
bioaccumulation factor. The dose formula calculation is expressed as daily dose
of the contaminant consumed by the receptor in milligrams/Kilogram-day/body
weight. This number is then divided by a benchmark representing a daily dose
that has little or no observed affect on the receptor. The resulting number is the
HQ. The HQ may be set at one and the formula back calculated to get a
contaminants affects level in the lood item or media. Receptor benchmarks are
available in various reference documents and in the scientific literature.



Step Two: Exposure Estimates and Risk Calculations

Exposure Estimates

The maximum contaminant concentrations for the various media were used as an
estimate of exposure for the aquatic and terrestrial models to screen for
contaminants of concern and contaminant pathways (Table 1). The maximum
concentration is used versus the average or other data in the screening level phase
as a conservative approach. Environmental chemistry data for the various media
were available from the USFWS monitoring activities and 1998 USEPA field
investigations.

Summary of Monitoring Data and Field Investigation Data

The below described data were generated by the USFWS except where noted
otherwise (raw data in Appendix A).

Upland Soils: Four soil samples were collected in November 1997 at a city park
—and baseball diamond located west of the smelter facility air stacks. This

direction may be toward versus down gradient of prevailing winds based on
meterological wind data for the City of St. Louis. The data range was 140 to 1000
milligrams lead per kilogram on a dry weight basis. An average background
concentration for soil lead is about 20 milligrams per kilogram on a dry weight
basis. 0

River Floodplain Soils: Six Joachim Creek floodplain substrate samples adjacent
to the slag piles were collected in March 1998 during a joint USEPA and USFWS
field investigation. The data range was 109 to 26,900 milligrams lead per
kilogram on a dry weight basis.

River Channel Sediments: About sixteen aquatic sediment samples were collected
between 1989 and 1995 at various locations downstream of the smelter facility in
the main channels and channel borders for the Mississippi Rive^r and Joachim
Creek. The data range was from normal up to 7,720 milligrams lead per kilogram
on a dry weight basis. An average background lead concentration for aquatic
sediments in Illinois streams is <60 milligrams of lead per kilogram on a dry
weight basis.

Surface Water: About eleven surface water samples were collected between
January and March 1998 from flowing floodplain ditches and floodwater pools in
Joachim Creek floodplain. The samples were collected during a joint USEPA and
USFWS field investigation. The data range was 10.4 to 13,300 micrograms lead
per liter. The water hardness was about 380 milligrams per liter as Ca-carbonate.



Table •!. Maximum contaminant concentrations in the surface waters, aquatic sediments and soils (source of the data source is listed in parenthesis).

Contaminant

Arsenic
Cadmium
Copper
Lead
Nickel
Zinc

Surface Water Surface Water River Sediment Upland Soil
micrograms/Liter Micrograms/Liter milligrams/Liter, dry wgt. milligrams/Liter dry
(USFWS1) (USEPA2) (USFWS) (USFWS)

8.22 15.3
38 4270 33.0

-11,800 1,060,
40 13,300 7,720 1,000

- .120 8,730 98.0
600 310,000 29,400

' U.S. Fish and Wildlife Service
2 U.S. Environmental Protection Agency . •

7

Floodplain Substrate
vgt. milligrams/Liter dry wgt.

(USEPA)

• 30.7
115.0
1,700
26,900
197.0
99,900

.

\

i:
i :



Biota Samples:

Fish: Nme.whoje fish samples were collected between 1992 and January 1998 from
locations downstream of the smelter facility in the Mississippi River and Joachim Creek.
The data range was 0.414 to 7.476 milligrams per kilogram on a wet weight basis. Fish
collected from reference areas without an apparent significant source of lead
contamination had a range of not being detected up to 0.297 milligrams lead per kilogram
on a wet weight basis.

Mammals: Three whole white-footed mouse samples were collected in January 1998 at
various locations along the shoreline of Joachim Creek adjacent to the smelter facility.

Birds: The livers from twenty one "song birds" were collected in 1997 at various
locations was along the shoreline of Joachim Creek adjacent to the smelter facility. The
data range was from not being detected up to 11.28 milligrams lead per kilogram on a wet

j- weight basis. Five out of these 21 birds had liver lead values elevated above the
threshold d]ajriostkof^mcjj^adj)oisormg (threshold = 6 milligrams per kilogram wet
weight). Clinical poisoning is.defined by impaired biological functions and can be life
threatening. Eight of the remaining 16 birds had liver lead values elevated above the
threshold diagnostic of subclinical lead poisoning (threshold = 2 milligrams per kilogram
wet weight). Subclinical lead poisoning is defined by having physiological effects (Pain
1996). — '

o
Note that several more fish, mice and frog samples are at the laboratory for analysis the
time of this report.

Toxicitv Testing: A sample of smelter slag materials collected in the fioodplain of Joachim
Creek was subjected to a standard laboratory 96 hour elutriate bioassay to evaluate the toxicity of
this material to aquatic life. The test organism was the larval fathead minnow. At 24 hours 10 of
the twenty organisms died. By 96 hours 18 of the 20 organisms died. The slag material and the
toxicity test water were analyzed for heavy metal concentrations (Table 2).

fi
Table 2. Contaminant concentrations (milligrams per Kilogram dry weight) in solid waste material (slag)
stored in Joachim Creek fioodplain.

Arsenic Cadmium Copper Lead Nickel Zinc

28.0 32.0 3,200 23,000 140.0 96,000



Risk Calculations

The calculations for the risk models are presented in Microsoft Excel® spreadsheets (Tables 3
and 4). The HQ can be recalculated with any new chemistry data generated for this project.
Several receptor parameters were not used in the dose formula that include fraction of diet as soil
or water, area use factor, temporal use factor and seasonal use factor. Selected concentrations for
the contaminants detected in the various media, ecotoxicological benchmark values, food chain
transfer formula parameters and HQ values are listed in the spreadsheet tables.

Uncertainty Analysis

les--
and test types and may represent an over or under estimate of exposure. A degree of uncertainty
exists about the spatial distribution of the contaminants. The bioavailability of the contaminants
for the direct contact pathways is uncertain. The transfer of contaminants from the media to
organisms (bioaccumulation factor) is estimated or based on a limited number of samples. The
ecological hazards are estimated and based on the conservative exposure factors of using
maximum concentrations and lowest possible toxicity reference value.

The cumulative affects of toxicity from simultaneous exposure to a mixture of contaminants have
not been addressed.

Conclusions
• ' -o

The purpose of the screening level assessment is to quickly and conservatively characterize risk.
Given the high hazard quotients presented in Tables 3 and 4, ecological risks for several
pathways are predicted at the fish and wildlife habitats around the Doe Run Company site in
Herculaneum, Missouri (Table 5).

Table 5. Risk hazard quotients for lead contamination and preliminary affects levels for the screening level
aquatic and terrestrial conceptual models, fish and wildlife habitats around the Doe Run lead_smelter.

Exposure Pathway - Hazard Quotient Screening Level Ecological Affects Concentration

Surface water toxicity 5320 3.2 micrograms per Liter
Aquatic sediment toxicity 576 46.7 milligrams per Kilogram
Upland Soil toxicity - invertebrates 2690000 0.01 milligrams per Kilogram
Upland Soil toxicity - plants 13450 2 milligrams per Kilogram
Worm - robin 696
Fish-heron 25989
Mouse - hawk 9



Table 3. Aq

Direct Toxicity

Water (Aquatic Lif
Contaminant
of Interest
Arsenic
Cadmium
Copper
Lead
Nickel
Zinc

Sediment (Inverte
Contaminant
of Interest
Arsenic
Cadmium
Copper
Lead
Nickel
Zinc

Food Chain M
Contaminant
of Interest
Lead - Floodplain

latic Model I

of Contaminants of Interest

) [Benchmark may be hardness. pH or temperature dependent]

irate)

Maximum
Concentration (ug/L)

8.22
4270

11800
13300
8730

310000

Maximum
Concentration (mg/Kg)

30.7
115

1700
26900

197
99900

Benchmark
Tox 1

874
0.53

6.5
3.2
160
110

Benchmark
Tox1

8.21

1.2
34

46.7
20.9
150

Benchmark
Tox 2

914
0.15
0.23

12.26
5

30

Benchmark
Tox 2

12.1
0.59

28.01
34.9
37.9
159

Benchmark
Tox 3

190
1

21
2.5
160
100

Benchmark
Tox 3

8.2
1.2
34
47
21

150

Benchmark
Tox 4

48
1.1
12

3.2
160
110

4

Benchmark
Tox 4

41
55

110

Selected
Benchmark

48
0.15
0.23

2 5
5

. 30

Selected
Benchmark

8.2
0.59

34
46.7
20.9
110

HQ

0.17125
28466.667
51304.348

5320
1746

10333.333

HQ

3.7439024
194.91525

50
576.01713
9.4258373
908.18182

>del for the Great Blue Heron (Ardea herodias)
Sediment Maximum
Concentration (mg/Kg;

26900

Food Sourc
BAF

1

DWtoWW
Conversion

8035.03

Body
Wgt (Kg)

2.39

Food Inges
Rate (Kg-d)

0.18

Normalized
Food Rate

0.4302

Sed. Ingest
Rate

Water Intake
Rate

~*~ ^ . •

drslera.xls

Ecotoxlcologlcal Benchmark Values (Tox 1-4)

Tox V. USEPAR3 STAG screening level
Tox 2: ORNL 1996 i ORNL 1997
Tox 3: USEPAEcoTox
Tox 4: Sediment - Ingersoll, et al 1995
Tox 4: Water - USEPA NAWC/Chronic

Dose Estimated
mg/Kg-d/b NOAEL HQ
3456.6699 0.133 25989.9993

!:



Table 4. Te

Direct Toxicitj

Soil - Floodplain
Contaminant
of Interest
Arsenic
Cadmium
Copper
Lead
Nickel
Zinc

Soil - Floodplain
Contaminant
of Interest
Arsenic
Cadmium
Copper
Lead
Nickel
Zinc

Soil- Upland (Pla
Contaminant
Lead - lnvertebrat<
Lead - Plant

Food Chain M
Contaminant
of Interest
Lead - Floodplain
Lead - Upland

Food Chain
Contaminant
of Interest
Lead - Mice

restrial Model 4
y

of Contaminants of Interest

plant)
Maximum
Concentration (mg/Kg

30.7
115

1700
26900

197
99900

nvertebrate)
Maximum
Concentration (mg/Kg

30.7
115

1700
26900

197
99900

Benchmark
Tox1

328
2.5
15
2
2

10

Benchmark
Tox1

0.01

I'
Benchmark
Tox2

I 10
4

100
50
30
50

Benchmark
Tox2

60
20
50

500
ZUU
200

1
Selected
3enchmark

10
2.5
15

2
2

10

Selected
Benchmark

60
20
50

0.01
^UU
200

Plant
HQ

3.07
46

113.33333
13450

98.5
9990

Invert.
HQ
b.51 16667

5.75
34

. 2690000
0.985
499.5

nt & Invertebrate)
Maximum

i 1000
1000

Benchmark
0.01

2

Benchmark
500
500

Selected
0.01

2

Invert.
100000

500

' |

Ecotoxicological Benchma

Tox 1: USEPA R3 BTAG so
Tox2: ORNL1997

"̂7 C7

odel for American Robin (Turdus migratorius)
Maximum
Concentration (mg/Kg

26900
1000

Food Source
BAF

1.24
1.24

DWtoWW
Conversion

996374372
370.388

Body
Wgt (Kg)

0.0773
0.0773

Food Ingest
Rate (Kg-d)

0.1175
0.1175

Normalized
Food Rate
0.0090828
0.0090828

odel for Red tailed Hawk (Buteo jamaicensis)
Maximum
Concentration (mg/Kg

Food Source
BAF

Food
mg/Kg

55

Body
Wgt (Kg)

1.3

Food Inges
Rate (Kg-d)

0.11

Normalized
Food Rate

0.143

Soil Ingest
Rate

Soil Ingest
Rate

Water Intake
Rate

Water Intake
Rate

Do
mg
9(

• *

k Values (Tox 1-4)

pening level for flora/fauna

:

i

se Estimated
'Kg-d/bw NOAEL HQ
314954092 0.13 696.118533
11.26261 0.13 86.6354615

|

Dose Estimated -
mg/Kg-oVbw NOAEL HQ

j] 7.865 0.87 9.04022989

drslera.xls
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1989 AOUATTC SEDEVTENTS SUKVEY:
A

In 1989 the USFWS surveyed aquatic sediments along several points of the Mississippi River as
part of a Mississippi River wide study. The sediment chemistry data from near the DOE RUN
COMPANY and down river documented significantly high concentrations of heavy metals. These
metals included arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), nickel (NI), lead (Pb)
and zinc (Zn). Extremely high concentrations of lead, copper and zinc were detected. During
drought years, the eroded flood-plain sediments and waste materials tend to accumulate in river
systems near their source because of low water flow. 1989 was in the middle of a series of dry or
drought years.

l̂£89^SS§ISSIPFi-iy!Vj£R^Q^A^<:̂ Î

SAMPLE & LOCATION AS CD CR CU NI - P B

H&BS-

ZN

All numbers are in parts per million dry weight (ppm)

1. Meramac River - Mile 160.0 R

2. Doe Run - Mile 152.0 R

3. Osfaourne -Mile 146.5 L

4. LaRouche - Mile 145.0 R

National Background Averages of
Heavy Metals

4.9

15.3

5.2

4.3

8.Q

0.7

33.0

32.0

40.2

0.5

20.0

25.0

25.0

27.0

53.0

18.0

1060.

1030.

13.0

25.0

22.0

98.0

92.0

13.0

20.0

37.0

7720.

7590.

23.0

20.0

101.0

29400

23300

83.6

54.0'.
D

Source: U.S. Geological Survey, 1971 & Illinois EPA 1984

Numbers in bold reflect-numbers higher than average



1992 AOUATTC SEDIMENT AND FTSH SITRVEY;

In 1992 the USFWS conducted a second aquatic sediments survey and collected fish that were
tested for heavy metals. The sediment chemistry data revealed that the heavy metal
concentrations were still elevated but not to the levels of the 1989 survey. 1992 was a wet year
which would result in a larger volume of water flow. This Sow would disperse the sediments or
cover the sediments with newer layers of sediment.

•

In 1992 the USFWS collected sixteen fish by means of electro-shocking from the Mississippi
River. Eight fish were collected upstream and eight fish were collected downstream of the DOE
RUN COMPANY. Twelve of these fish were sampled for concentrations of heavy metals. The
heavy metal test results in the fish revealed a significantly higher concentration of lead and
cadmium in the fish collected below the DOE RUN COMPANY than the fish collected above the

concentrations found in fish. The ppm's in wet weight of the various heavy metals found in the
fish is shown in the following chart.

1992 MISSISSIPPI RIVER FISH SURVEY FOR HEAVY METALS

SAMPLE

* = downstream

7-1-F-2*

7-1-F-3*

- 7-1-F-4"

7-1-F-5*

7-1-F-6*

7-1-F-S"

# = upstream _

7-1-F-ll*

7-l-F-12#

7-1-F-132

7-l-F-14#

7-1-F-15*

7-1-F-162

SPECIES AS CD CR CU NT PB ZN

All numbers are in parts per million - wet weight / — '• = Not Detected

carpsucker

carpsucker

carp

carp

channel catfish

channel catfish

channel catfish

carp

carp

carpsucker

carpsucker

channel catfish

National averages of heavy metals

—
.227

.251

.147

—

—

i

.157

.131

—
.166

—
.139

0.14

.045

.042

.691

.227

.162

.075

.031

.102

—

—

—

—
0.03

2.55

2.13

l.%0

—
— •

1.67

T

—

—
1.42

2.50

— i

7

.324

.801

1.195

1.102

.323

.441

.340

1.021

.867

.764

.701

.414

0.65

3.737

4.125

—

—

—

—

—

—

—
2.405

3.276

—
7

3.920

.414

1.291

7.476

1.360

1.080

.206

—

—
.297

.246

.142

0.1 1

14.18

17.57

60.94

57.65

18.64

16.68

15.10

59.62

39.43

13.12

13.20

15.42

21.7

Source: USFWS, 1990, National Contaminant Biomonitoring Program in U. S. Freshwater fish

Numbers in bold reflect numbers higher than National average



1993 MTSSTSSTPPT RIVER FLOOD:

In 1993 the Mississippi River experienced a major flood. The entire Mississippi River flood plain
reached a five hundred year flood water levels. Numerous levees broke and large areas were
swept clean by the flood waters. Large portions of the Mississippi River flood plain's topography
was altered as large amounts of sand and other sediments were deposited. Sediments previously
deposited near the DOE RUN COMPANY were either buried or swept down river.

1995 A'OUATTC SEDIMENT SURVEY:

In 1995 the USFWS surveyed aquatic sediments in the Herculaneum, MO area, A sample (TSC-

. third sample
. , *>-.ii'

isolated within
the plant. A fourth sample (HC-95^) was collected in tfie "mouth" of the Joachim creek. This
sample was divided in two parts (HC-95-4A) and both samples were tested. The results are
shown in the following chart:

1995 MISSISSIPPI RIVER AQUATIC SEDIMENT SURVEY FOR HEAVY METALS

SAMPLE LOCATION AS CD CR CU NI PB ZN

All numbers are in parts per million / — = Not Detected

HC-95-1

HC-95-2

HC-95-3

HC-95-4

HC-95-4A

Uprityer

Control

Discharge

Creek

Creek
i - ;

Averages of heavy metals

7,7

—
5.4

7.0

6.8

8.0

—

—

—

—

—
0.5

19.0

0.03

12.0

21.0

25.0

53.0

17.0

—
16.0

16.0

16.0

25.0

19.0

—
14.0 '

23.0

22.0

20.0

59.0

—
f wwssasflgj1.
JiMPJ

19.0

19.0

20.0

34.0

0.09

J73.0'

69.0

69.0

54.0

Source: UlS. Geological Survey, 1971 & Illinois EPA 1984

Numbers in bold reflect numbers higher than average
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T997 MIGRATORY BFRD SURVEY:

In 1997 the USFWS collected twenty-one migratory birds from areas along JoachimjC^eek,,near
the DOEJLUN COMPANY in' Jefferson Co., MO. The livers and tissues from the^^^ll

.......̂ -....-----..̂ rds were tested for heavy metal concentrations. The results of the bird'lassue" analysis
?'*?'m1!icated that five out of the twenty sampled birds had liver lead concentrations that are

diagnostic of clinical lead intoxication. Clinical intoxication is defined as biological functions are
impaired, external signs are present and may be life threatening if there has-been chronic or acute
toxic level exposure. Eight of the birds had subciinical intoxication. Subclinical intoxication is
defined as having physiological effects present but no biological impairment. The results of the

~ oh thefoTlSwinff chart. ~ : "

1997 JOACHIM CREEK BIRD SURVEY FOR HEAVY METALS

SAMPLE

97EERCO1

97HERC02

97HERC03

9°7HERC04

97KERC05

97KERC06

97HERC07

97HERC08

9f7KERC09

97KERC010

97HERC01I

97HERC012

97HERC013

97HERC015
i

97HERCO16

SPECIES AS CD CR cu NT PB ZN

All numbers are in parts per million - wet weight / — = Not Detected .

common gracide

common grackle

common grackle

cedar waxwing

cedar waxwing

cedar waxwing

cedar waxwing

cedar waxwing

red-winged bb

brown-headed bb

tree swallow

barn swallow

barn swallow

barn swallow

barn swallow

—

—
— -

—

—

—

—

—

—

—

—

—

—

—

—

8.09

1.45

1.05

0.25

0.05

0.12

O.I 3

0.29

0.21

0.16

0.76

1.13

0.49

0.51

0.99

-?—

—

—

—

—

—

—

—

—

—
.645

—

—

—

—

4.32

3.36

3.40

4.17

4.36

4.33

6.19

4.36

4.62

5.51

3.68

4.12

4.40

3.84

4.39

—

—

—

—

—
' —

— •

—

—

—

—

—

—

—

—

10.37

10.94

11.23

1.02

—
2.98

—
6.93

2.44

2.25

5.05

4.76

0.57

1.95

1.42

29.06

23.92

19.73

"22.37

13.76

22.10

23.23

22.32

17.33

19.09

17.31

15.99

15.60

16.37

16.13

—

6^



1997 JOACHIM CREEK BIRD SURVEY FOR HEAVY METALS

•SAMPLE

97HERCO17-

97HERCO18

97HERCO19

97HERCO20

97HERC021

SPECIES

common grackle

common grackie

common grackle

common grackle

tree swallow

Background Levels: Columbiformes

AS

—

—

—

—
. — ••

CD

1.41

0.34

0.37

1.53

0.37

CR

—

—

—

—

—

cu
2.99

3.09

3.50

5.14

3.20

NI

—
' — •

—
. —

— '

PB

3.40

1.31

2.06

3.43

2.41

<2.0

ZN

14.66

14.60

15.95

23.27

13.12

Source: Environmental Contaminants in Wildlife, 1996

The detectable rate varied by size of the tissue sampled
*

Numbers in bold reflect numbers higher-ehan background levels
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Hygienic Laboratory
•^ ^^ c/

Results of Analyses

Inorganic Chemistry

Date of report: 04-07-1998
*

MIKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND 1L 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection: Town
Description

Reference
Collector

FWS Id & Type
Purchase Order

9852594
03-03-1998

01-28-1998
below Ham
Joachim Creek
whole fish
98-HC-F-12A

14480003941096

aSn^^es^ssS^
Total Arsenic
Total Cadmium
Total Copper
Total Lead
Total Nickel
Total Zinc

;'il:'! '.'.". . : •-rv''v~j--.';ss;^J5ii3iSi?|S5Ki;;|JI5SK!'i
Conc»trta«jiy-'-^?-j«i?Ks:sst;issc:i'Ss?ir

< 1 mg/kg as rec'd.
<0.1 mg/kg as rec'd.
< 1 .0 mg/kg as rec'd.
0.43 mg/kg as rec'd.

< 5.0 mg/kg as rec'd.
21 mg/kg as rec'd.

^t>:-fi-:'"^-'*-N"t ' •: '•,-

•Wcthed-Hf r-v-;: •:.'-: :.»
EPA 7060
EPA 7131
EPA 6010A
EPA 7421
EPA6010A
EPA 6010A

;AnS.ysii£-'.~.:f. :'.".':-'V
: ' .LM^t*-> V«*.--"-'-' •• *' " "'*• ,

iSJMKK-^sc^^
SB/VD
SB/VD 1
DCAHD
SB/VD
DC/VD
DC/VD

;P"aje«|~.̂ x;;-,:S;,: ' '
**•>>.* -t'^ , ->---N i;-;' •*' • •*.• -f -^ :. -»• .^iSDlyzotss^;:^;
04-02-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998

Description or unite used within this report
mg/kg as rec'd. - Milligrams per Kilogram as Received

Iowa Laboratory Certification No. 027. AIHA. ICR. NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine at 800/42]-IOWA (4692) or 319/335-4500. Thank you.

-q l

Director
R. Gikhmt, Ph.D. 102 Oikdilc Cunpus, flOl OH

Iowa City. Iowa 52242-5002
319/335-4500 F«: 319/335^555

hitp://www, uhl, uiowa. edu
H.A. Wallace BuildiDj
East Grand, DCS Moints. lowi 50319-003'
515/281-5371 Fax: 515/243-1349
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Hygienic Laboratory

Date of report: 04-07-1998

111 ii mi mi i
MKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
PWS Id & Type
Purchase Order

9852595
03-03-1998

01-28-1998
below dam
Joachim Creek
whole fish
98-HC-F-12B

(309) 793-5800

14480003941096 ' I

Results of Analyses

Inorganic Chemistry

itoiaiyie^^ ./ .-.. , . .-; ::';.•:•: : ;̂;|̂ iliFi;̂ li
Total Arsenic
Total Cadmium
Total Copjicr
Total Lead
Total Nickel
Total Zinc ^

^^iJi^Saj^^^^ /: O"- :'̂ «:::S -̂'
< 1 rag/kg as rcc'd.

<0.1 mg/kg as rec'd.
<1.0 mg/kg as rec'd.
0.52 mg/kg as rec'd.

<S.O mg/kg as rcc'd.
22 mg/kg as rec'd.

«î -;:ii!'iili
EPA 7060"
EPA 713 1
EPA 6010A
EPA 7421
EPA 601 OA
EPA $010A

ĉa|y|fe§:S||
cVciifiW^̂ .** :̂*';*';!̂ ^
SB/VD
SB/VD
DC/VD
SB/VD
DC/VD
DC/VD

3Dajj&^...' ;.-•...
?A^Sl\Se>ir::::.. ':

04^)2-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998

Description of units used within this report
mg/kg as rcc'd. - Milligrams per Kilogram as Received

Iowa Laboratory Certification No. 027. AIHA, ICR, NVLAP. USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine at 8OO/421-IOWA. (4692) or 319/335-4500. Thank you.

M»ry J. R. Gilchrin. Ph.D. 102 Oikdile Cuapui. 1101 OH
low. Cicy. low* 52242-5002
319/335-tSOO F«x: 319/33S-*555

http://www.uhLuiowa.edu
H.A. WtUace Building
E*x Cnnd. Des Mainei. Iowa 50319J»34
515/281-5371 F«: 515/243-1349
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Hygienic Laboratory

Date of report: 04-07-1998

[,ll,.,,.ll,,l.lll, IIII.. .I
MIKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
PWS Id & Type
Purchase Order

9852596
03-03-1998

01-28-1998
below dam
Joachim Creek
whole fish
HC-98-F-15

(309) 793-5800

14480003941096

Results of Analyses

Inorganic Chemistry
'"* ' *\^ " '?*' ••Ti-X-: '<£•*• i-'''* •>••>. *rvx*:*xi>:-xS:!x' •*••»; • • • • • • •"••' ' " "*' ."v'XVri ,"!. '..
"S'** «' '•!-•!-•«£" ~~ - * :*.>-.*V.NV<-X']S*:.>X'*>.~V': .•'..-.••••••• ••• •*'*^- :';:;';̂ :J. .',̂ !:'»: : .
'jc^;*p±tr '̂C''̂ .;;^J"*'*^^X'.>'X?^.»>*X.'r'̂ ':"^. •*:-.'•• ••' .7-:"*.> '.'.*•:.•* ^:'.-5.<:>
•.aEalyt&rh"? ̂ «^:«2»&&.fer* v;.:W.r. , : :':v-.s.-x::.-.i,v; -:: ..,: ;:

Total Arsenic
Total faHmillfn

Tota] CpEper
Total Lead
Total Nickel
Total Zinc

!C)BnceBmiaoTCVr->:.'^'^rv^:s:CT»k';»~H
<1 mg/Tc^ as rec'd.
1.1 mg/kg as rec'd.

<1.0 mg/kg as rec'd.
1.1 mg/kg as rec'd.

<5.0 mg/kg as rec'd.
79 mg/kg as rec'd.

Jtt̂ ^H-'S;-"- ™;-' j-V-j
EPA 7060
EPA 7131
EPA 6010A
EPA 7421
EPA 6010A
EPA 6010A

;'ASaJyjst/:- •.. '..: '•.-.
a^fiS7?'X..vV:
SB/VD
SB/VD
DOW
SB/VD
DC/VD
DC/VD

l̂̂ E'̂ Si:':̂ ::::'
iSSiiljSe^^-iH-Sjf
04-02-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998

Description of units used within this report
mg/kg as rec'd. - Milligrams per Kilogram as Received

Iowa Laboratory Certification No. 027. AIHA, ICR. NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine ar BOO/421 -IOWA (4692) or 319/335-45OO. Thank you.

Maiy J. R. GUchrist. Ph.D.
Director

102 Oakdale Campus. »101 OH
Iowa City, Iowa 52242-5002
319/335-4500 Fax: 319/335-45S5

hap .'/Aw*, uhl. uitnw. edu
H.A. Wallace Building
Eut Grand. DCS Motaex, Iowa 50319-0034
515/281-5371 Fax: 51S/243-I349
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Hygienic Laboratory

Date of report: 0447-1998
*

1,11. ,.,,11. ,1.111 IIII.. .I
MIKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

„• — " ~Phoiic
PVVS Id & Type
Purchase Order

9SSZ597
03-03-1998

01-28-1998

Joachim Creek
whole mouse
98-HC-M-l

-(309)̂ 793-5800 - - ..."••-.^..-.-•.-.

14480003941096

Results of Analyses

;anic Chemistry

•'jrciiiittii.'- • :;' '. "• '•• -:- • v,'.',:.ii vib.ssc^T ''.::;..'.:".'.';̂ ~»''i"<';?.i";;~:."xr,:̂ .".';:•Anaiyte .'.. . ,--•• :-^ :..••*..;. •— j-risr^sK-sss^s™
Total Arsenic
Total Cadmium
Total Copper
Total Lead
Tocal Nickel
Total Zinc

liiS^aeiD^
< 1 mg/kg as rec'd.
0.4 rag/kg as rec'd.
4.0 mg/kg as rec'd.
55 mg/ks as rec'd.

<5.0mg/kE as rec'd.
35 mg/kg as rcc'd.

MSSSs^^^ î
EPA 7060
EPA 7131
EPA 6010A
EPA 6010A
EPA 6010A
EPA 60 IDA

ms^j^^'^.^
t£ty>&t'V'9>,''»t>'-'\ff. "•'•' •»•••*•

^lflix«?^Er
SB/VD
SBA^D
DC/VD
DCA^D
DC/VD
DC/VD

J)atev^::'£--?' •
s^nalyzod^'-"--'
04-02-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998

Description of units used within this report
mg/kg as rec'd. - Milligrams per Kilogram as Received

Iowa Laboratory Certification No. 027. AIHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine at 8OO/421-IOWA (4692) or 319/335-4SOO. Thank you.

J. H, CUchrift, Ph.D.
Director

102 Oittale Cifflpuj. 1101 OH
lowm City, low* S2242-SOO2
319/335-4500 F«: 319/335-4555

uhLuiowa.edu
H.A. WilUce Bufldlng
Eait Grand. Des Moioes. Iowa S0319-00>
515/281-5371 Fix: 515/243-1349



Hygienic Laboratory

^^^^^^^^^^^l^t^^^^^^^^^B^^^^^^l
Date of report: 04-07-1998

l.ll,,,,,ll. ,1.111 IIIL.I
MIKE COFFEY
US FISH &. WILDLIFE SERVICE (1 )
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

PWSId&Type
Purchase Order

9852598
03-03-1998

01-28-1998
upper bend meander
Joachim Creek
whole mouse
98-HC-M-2

-/innv^M- ^ocwi- •

14480003941096

Results of Analyses

Inorganic Chemistry

(ISSâ ftR;;'::':;:;̂ .̂ . .-: ""~'--:'™-"'?-^,:-;z::"*:z,\-'-':$r
Total Arsenic
Total Cadmium
Total Copper
Total Lr.ad
Total Nickel
Total Zinc

'!Ia:';r'^~^'^-«V^^j;^^w^''^Vfi;^&":;.»;
:C^ t̂raaans^s;!x,;"rfS«s«™iS,;.̂

< 1 mg/ig as rec'd.
<0.1 mg/kg as rec'd.

3.8 mg/kg as rec'd.
2.6 mg/kg as rec'd.

<5.0 mg/kjas rec'd.
28 mg/kg a* "c''1-

MJa^rrr.i-r^vE-
~EPA7060 _
EPA 7131
EPA 6010A
EPA 7421
EPA 6010A
EPA 6010A -

'&^y&i?~]£s<£;Afisnrieih-'u->;i^i;l
SB/VD
SB/VD
DC/VD
SB/VD
DC/VD
DC/VD

•̂ a|e^S^^H:;.:r;-
.-v'x'i*)'.------^ •••-,• •>••'' •.'^•;v ••
^Analy7Jed-H~Ss?:r:;-
04-02-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998

Description of units used within this report
rag/kg as rec'd. - Milligrams per Kilogram .is Received

Iowa Laboratory Certification No. 027. AIHA, ICR, NVLAP. USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine at 800/421-IOWA (4692) or 319/335-4500. Thank you.

Mary J. R. Gilchiut, Ph.D.
Director

102 Oikdate Cunpus. #101 OH
Iow» Ciry, Iow» JZMZ-5D02
319/335-4500 FRX: 319/335-«5S

//Vww. uhl. uioiva. edu
H.A. WalUce Building
Eut Grand. DM Moines. lowi 50319-0034
515/281-5371 P«: 515/243-1349



Hygienic Laboratory

Date of report: 04-07-1998

MI lu.m .1111, ..i
MKECOFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

PWS id & Type
Purchase Order

9852599
03-03-1998

01-28-1998
upper bend meander
Joachim Creek
whole mouse
98-HC-M-3

14480003941096

Results of Analyses

Inorganic Chemistry

AnaIyte:-;i'-:.;J-:;x":"' -.: -.: : •'•'•iv.^ilsfeiSSss'.KC
Total Arsenic
Total Cadmium
Total Copper
Total Lead
Total Nickel
Total Zinc

ScaffiieiiEfSijSS:: :Ivvi- -' ' .'.-: ' : " ' • • -; '•• ":;

< 1 mg/kR as rcc'd.
0.2 mg/kg as rec'd.
2.6 mg/kg as rec'd.
3.0 mg/kg as rcc'd.

<5.0 mg/kg as rcc'd.
31 mg/kg as rcc'd.

^®hM-.:'.;-:^H^?H
EPA 7060
EPA 7131
EPA 6010A
EPA 7421
EPA 6010A
EPA 6010A

:jSioaly$&--":.
:;-.i- .

.•>.4.'rt*.+.>*<'':'k.''*'. : ̂  „ ,;.

^fEtiSK^.1^^"'- • '•
SB/VD
SBA^D
DC/VD
SB/VD
DC/VD
DC/VD

;Bite-.- •:.;;.;.
;Aiiiily5sa£: - • ..• , .
04-O2-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998
04-01-1998

Description of units used within this report
mg/kg as rcc'd. - Milligrams per Kilogram as Received

Iowa Laboratory Ccrtificarion No. 027. AMA, ICR, NVLAP, USEPA and other credentials available upon request.

If you hove any questions please call SHerri Marine at 8OO/42J-IOWA (4692) or 319/335-450O. Thank you.

Muy I. R. Gilehrut, Ph.D.
Director

102 Oakdtle Cunpas. 4101 OH
Iowa C\ty, Iow» 52Z42-5002
319/335-4500 Fix: 319/335-4-555

uhl.uiOYfa.edu
H.A. WaJUce BuiMing
East Grand, DCS Maine*, Iow» 50319-0034
515/281-5371 Fix: 515/243-1349



Date of report: 03-O6-199S

*

MIKECOFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND EL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
PWS Id & Type
Purchase Order

9851120 Revision 1
02-05-1998

01-27-1998
joachim creek outfall

water
001
COFFEY MIKE
(309)793-5800

1448003941036

Results of Analyses

Inorganic Chemistry
:*" • ;*• -i-j *1*'£.;;>7*;;C'£T-X*"'X ?«'!".>".' '̂ rCi5^v!-*^-'*" >*:*i-i<;v^:"xi:*^i>:^:";* • -:<-*!i''! •'• •?

^alfte^S^E^
Total Hardness
Total Antimony
Total Arsenic
Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Nickel
Total Silver
Total Zinc

fjGVn'ceniriti6in:s~:; -:;:.•.;::.. ̂ -s^te
380 mg/L as CaCO3

< 0.005 mg/L
<0.01 mg/L
0.001 mg/L

<0.01 mg/L
<0.01 mg/L

0.03 mg/L
<O.OS mg/L
<0.01 mg/L

0.08 mg/L

»BS-Ssiv:'5?;'5s.-w
SM 2340 B
SM3113B
SM3113B
SM3113B
EPA 200.7
EPA 200.7
SM 3,1138
EPA 200.7
SM3113B
EPA 200.7

vfttfalyst//, • • ' : : . ;?.;••
vVJtnfifec.' • . • • : : ' • ' • " • :
DC/VD
ML/VD
ML/VD
ML/VD
DC/VD
DC/VD
M17VD
DC/VD
ML/VD
DC/VD

'^«fi?if-^-;v:i^:"':-
;Analyzed:. ;.••':•;••;•;••'-
03-04-1998
02-16-1998
02-12-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-12-1998
02-13-1998

mg/L - Milligrams per Liter
Description of units used within this report

mg/L as CaCO3 - Milligrams per Liter as Calcium Carbonate

Iowa Laboratory Certification No. 027. AffiA, ICR. NVLAP. USEPA and other credentials available upon requeat,
f

If you have any questions please call Sherri Marine ai 800/421-IOW4 (4692) or 319/^35-4500. Thankyau.

MAR 9 1998
Mary J. R. Oflchiitt, Pn.D.
Director

102 OafccUJe Campus, #101 OH
low* City, Iowa 52242-5002
319/335^500 Fix: 319/335^555

uhL uiowa. edit
H.A. Wallace Building
East Grand. DCS Monies, Io»s 50319-OO
515/181-5371 Fas: 515/243-13«



UO r ru*. •*.!.£

Hygienic Laboratory

Date of report: 03-06-1998

l.ll..,,.ll..l.lir. l l l l i . i l
MKE COFFEY
US FISH &. WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-WTH AVENUE COURT
ROCK ISLAND E. 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
PWC Trl Jfc. -Timi:

Purchase Order

9851121 Revision 1
02-05-1998

01-27-1998
joachim crk outfall structure

water
001 -A
COFFEY MKE
(309) 793-5800

1448003941096

Results of Analyses

Inorganic Chemistry
'<"•» I*!"-"*' ̂ "£*|£?-r.3''o.«S\.M J5x*v j.^:x. *'S-x-*«: •*•:* *^-; ;•: •;;/: ••• ••*• -; j *:;|*|;,| !"' ! ; !
A v* *?•'•*• '•i*JViSc^»1.»''-'<* J'iX'*"'<'''.vX-»>' •<••«• *•*;•• w -••'.•• •:Vff. •*•••••' • '•• :•••:+•••*•;
,t— v-vSl )j-* •*•.!•«• ' 'i:^: X-X'"*VA;(:»I^;«'|*;»|'».'. •••••: •••••• •>•• '^';:';''' '..'.''''. .

:Anal^-:.^--:-^^^^t^-syt^~^K^^-^;-'^'--- .'"••'•"•- '•
Total Hardness
Toul Antimony
Total Arsenic
Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Nickel
Total Silver
Total Zinc

• • • • • • • ' :.".ii,X-*.S!«-".v »w "X*-i*?Sv»x >• •xi-y<',^^*'M'*"*1|'x
". • : • : . . . .,,.f,*f. .;<.x->- <> •> *».-.*»•».••>-*«*»:**•• -(K:I«J^:' •'••!;

^1 ' ' .„ .w. .,. .x.: W'«.vv." *'i.N.O.-><'!';*><£^;<.:--'<*'<'» •*;»'

Conccatra'tiii&n:;^:7;r?;:^::S;^:^J:;^§
380 mg/L as CaCO3

- <0.005 mg/L
<0.01 mg/L
0.001 mg/L

<0.01 mg/L
<0.01 mg/L

0.02 mg/L
G <0.05 mg/L

<O.OI mg/L
0.08 mg/L

V'V '̂V:1 •>'••":"'' . ' •'MahDd-:::;f
:fr;-:i:; ; • • . . • : .

SM 2340 B
SM3113B
SM3113B
SM3113B
EPA 200.7
EPA 200.7
SM3113B
EPA 200.7
SM3113B
EPA 200.7

J^araljfst/-:.-- •••*:';:•:<:
:-ycnfier:.-.' : •..• :•"'••'••'
DC/VD
ML/VD
MIWD
ML/VD
DC/VD
DC/VD
ML/VD
DC/VD
ML/VD
DC/VD

^atajV-srr^v'.'.-
v>«-^v~v:i^' -'::; •;

•Analyzca--.:-:'--.- :.\
03-04-1998
02-16-1998
02-18-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-12-1998
02-13-1998

mg/L - Milligrams per Liter
Description of units used within this report

mg/L as CaCO3 - Milligrams per Liter as Calcium Carbonate

Iowa Laboratory Certification No. 027. ABHA: 1CR. NVLAP, USEPA and other credentials available upon request.

If you hove any questions please call Sherri Marine at 800/421-JOWA (4692) or 3 J9/335-4500. Thank you.

Mary ]. R. Gilchrist. Ph.D.
Director

102 OaicUle Campus. #101 OH
lowi City, Iowa 522^2-5002
319/335-4500 FM: 319/335-^555

hap ;/fw*nv. uhl. ulowa. edu
H.A. WalUca Building
East Grand. Dct Moines, Io*a 50319-00:
515/281-5371 Fax: 515/243-1349



Hygienic Laboratory

Date of report: 03-06-1998

1,11 !!..!. Ill llll,,,l
MIKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
— ̂ ^WS-Id-fit-Type-

Purchase Order

9851122 Revision 1
02-05-1998

01-27-1998
joachim creek outfall

water
001-B
COFFEY MIKE
(309)793-5800

1448003941096

Results of Analyses

Inorganic Chemistry
...v^.V.;'^ T...*^. •*.:,"•<.• -•••'•— ̂ r^-^^^^^r"'^^^^

• ... j.--. •* • • ; * • • ;. .,;.;. ,-.»..-.-:.-:..x.x-::s.->:;;-)»o.*:<'X.x>y*--"^'*:^-*'X.: -x.>.-:*

•Aialytc^r; :rfr:.:;::v. '.: - •"X.̂ .r^r îdiS^s:;,:̂ ;:••i"**^*J-»^-'*'*' >-•• ' • .• \ .. __ . ._. ,,.,.A..'. <v., .-, w»\ ^vn, o'MX*.-*-*'*" '••'•>•

Total Hardness
Total Antimony
Toed Arsenic
Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Nickel
Total Silver
Total Zinc

(*£x:.:<.v.x*:.«v^"..'- ••;":••*":•'*' "i':;V .'':?':;.:•.*''•,?:•';. T~.;
^^HSsiS .̂r:::̂ :̂ :̂ -::- : -'•":''~'rS^£
!(3niceiitiarion:?-C':'.::.':sv. •" :":'-';'-'/ ~j;* •!• J.

360 mg/L as CaCO3
< 0.005 mg/L

<0.01 mg/L
0.002 mg/L

<0.01 mg/L
<0.01 mg/L

0.09 mg/L
<0.05 mg/L
<0.01 mg/L

0.08 mg/L

;.":;.'-,; •';."•• -';: :.™:ix;-l»5»3>B,
1 Lfr^Vl^.o .j' *•> ..^.:--fc.-s^.<-x-ww-x-x
Mcmad'X':':'.:: .::;•;: isisiss?
SM 2340 B
SM3113B
SM3113B
SM3113B
EPA 200.7
EPA 200.7
SM3113B
EPA 200.7
SM3H3B
EPA 200.7

sS^Ww"*-*-̂ '*-:̂ 1;̂

DC/VD
ML/VD
MLyvc
ML/VD
DC/VD
DC/VD
ML/VD
DC/VD~
Mtyvo
DC/VD

'•Wsifrt''- •• •iShft ."::-,-::.-
K^OVVfH * »• f'\T '• *;Analyzed:..
03-04-1998
02-16-1998
02-18-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-13-199S
02-12-1998
02-13-1998

mg/L - Milligrams per Liter
Description of units used within this report —

mg/L as CaCO3 - Milligrams per Liter as Calcium Carbonate

Iowa Laboratory Certification No. 027. AIHA. ICR, NVLAP. USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine at 800/42I-IOWA (4692) or 319/335-4500. Thank you.

Miry ). R. GUchnst. Ph.D.
Director

102 Oakdale Cunptu, #101 OH
Iowa City. low* 52242-5002
319/335-4500 Fix: 319/335-4555

H.A. WiJJace Building
East Grand, DCS Moines. Iowa 50319-OC
SI5/28I-5371 Fw: 515/243-134?



Hygienic Laboratory

Date of report: 03-06-1998

I.II ll,,l,m,.,..,llll..,l
MIKE COFFEY
US FISH & WILDLIFE SERVICE (I)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
..... PWS.Id&Type

Purchase Order

9851123 Revision 1
02-05-1998

01-27-1998
Joachim creek ditch

water
002
COFFEY MIKE
(309) 793-5800

1448003941096

Results of Analyses

Inorganic Chemistry

^aWte%"vv^::;:J;!'";:;,n.t':-'̂ .- . ••;.:..• '^-.^r
Total Hardness
Total Antimony
Total Arsenic
Total Cadmium
Total Chromium
Total Copper
Total Lead
Total Nickel
Total Silver
Total Zinc

JCpacleaiuil̂ H:'̂ ;1''1 '.••:'&• •'.•.:••'.;: •
920 mg/L as CaCO3

<*"0 DOS mi»/T

<0.01 mg/L
0.038 mg/L

<0.01 mg/L ,
<0. 01 mg/L

0.04 mg/L
0.12 mg/L - -•

<0.01 mg/L
0.60 mg/L

Uahoifr^ •. . •!••[
SM 2340 B
SM3113B
SM3113B
SM3113B
EPA 200.7
EPA 200.7
SM3113B
EPA 200.7
SM31I3B
EPA 200.7

^Analyst/:;:-':':: ••'•;"::;.
.•/.>•. ••.•(•'•.** •*:•• •"• •
:TOnfifir-.v>:" "•:.:-:
DC/VD
ML/VD
ML/VD
ML/VD
DC/VD
DC/VD
ML/VD
DC/VD
ML/VD
DC/VD

:;E>afe;-^r:;;:;;-;^:
"Anajy£^;??;~'--p:
03-04-1998
02-16-1998
02-18-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-13-1998
02-12-1998
02-13-1998

mg/L - Milligrams per Liter
Description of units used within this report

mg/L as CaCO3 - Milligrams per Liter as Calcium Carbonate

Iowa Laboratory Certification No. 027. AIHA, ICR. NVLAP. USEPA and other credentials available upon request.

If you have any questions please call Shcrri Marine ai 800/421-IOWA (4692) or 3 J 9/335-4500. Thank you.

Mvy 1. R. Gilchriit. Ph.D.
Director

102 OikdaJe Cwnpus, #101 OH
Iowa City, Iow» 52242-S002
319/335^500 Fax: 319/335^555

hrrp //Avww. uhL uiowa. edu
H.A. Wallace Building
E»3t Grind. Des Moines. IOWB S0319-00
515/281-5371 Fw. 515/243-1349



Hygienic Laboratory<j t—•* . =»

Sl̂ ^ f̂fiS^^SSSSSIS^^^KS^siK^SjsSissSss

Date of report: 05-07-1598

1,1! lU.UU.JIII,..!
MIKE COFFEY
US HSH & WILDLIFE SERVICE (I)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND JL 61201

Sample Number
Date Received

Project
Tipte CoHfctfd
Collection Site

Collection Town
Dscription

Reference
Collector

Phone
FWSId&Type
Purchase Order

9852174
O3-03-1998

01-28-1998
flood plain
Joachim Cnalc
mine tailings
9&-HC-S-3

(309) 793-5800

14480003^41096

Results of Analyses

Inorganic Chanistry

Total Arsenic 28 mg/kg by dry vt EPA 7060 ML/VD 03-20-1998
Total Cadmium 32 mg/kg by dry wt EPA 6010A DC/VD 03-20-1998
Total Copper mg/kg by dry wt EPA 6010A DC/VD 03-20-1998
Total Lead 230(XrW/lcg by dry EPA 60IOA DC/VD 03-20-1998
Total Nickel by dry wt EPA 6010A DC/VD 03-20-1998
Total Zinc 96000 mg/kg by dry EPA6010A DC/VD 03-20-1998

Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

Iowa Laboratory Certification No. 027. AlHA, ICR, NVLAP, USEPA and other credentials available upon request.

If you have any questions please call Sherri Marine a 800/421-IOWA (4692) or 319/335-4500. Thankyau.

Mnry J. R. Qilchriit, Ph.D.
Director

10Z OnluUle Compui, £101 OK
ICKVO City, Iowa 52342-5002
3J9/33S-*SOO Pax: 319/335-1555

hap://ww>v. uhl. uiotuo. edit.
H.A. Wallace Building
En« Grand, Deo MDUKU, lowt 50319-00:
515/281-5371 Fax: 515/243-1349



THE UNIVERSITY OF IOWA

May 18, 1998

MikeCoffey
United States Fish & Wildlife Service
4469 48th Ave. Court
Rock Island, IL 61201

^

Dear Mr. Coffey:

Analytical and toxicity test results for the mine tailings sample listed above are enclosed.
This sample was received by our Laboratory for^ effluent toxicity testing and metals
analysis on March 3, 1998. As you requested, the unused portion of the mine talings
sample is being returned (via UPS) under separate cover.

The University Hygienic Laboratory appreciates this opportunity to provide you with our
services. Questions regarding the test or results should be directed to Mary Freitag or
me.

. ; o
The charge for these tests is $450.00. The above charge will be deducted from your
account (UHL account no. 53100 ) per our standing agreement. Please feel free to
contact me at 515-281-5371, if you have any questions or comments.

Sincerely,

John G. Miller ffl
Limnologist

JM/jm

Enclosure
c: Accounting

HYGIENIC LABORATORY
Henry A. WtJlice Building
DesMolnes, low. 50310

Icnn 't Emirorvntnal aid
Public HfMlth Libaaiaty

Telephone: 5IS/28I-S37I
Telefax: 515/243-1349

/'www.uhl.ulowa.edu

MAY 20



U.S. Fish & Wildlife Mine Tailings Study

A sample of mine tailings was received from Mr. Mike Coffey of the U.S. Fish & Wildlife Service
on March 3, 199S. Upon receipt, a metals analysis was performed on the mine tailings. Results of
the analysis were: Total Arsenic - 28 mg/kg, Total Cadmium - 32 mg/kg, Total Copper - 3,200
rag/kg, Total Lead - 23,000 mg/kg, Total Nickel - 140 mg/kg and Total Zinc - 96,000 mg/kg.

A modified range-finding test was performed beginning on March 25, 1998. This range-finding
test used 100 g of mine tailings and 200 ml of synthetic mod hard water. This mixture was hand
stirred for approximately 15 minutes. Ten fathead minnows were introduced after recording the
pH, DO and temperature. The initial DO was 8.4 mg/L, pH was 7.5 units and the temperature
was 20°C. The 24 hour mortality was 80%. The DO was 7.3 mg/L, pH was 7.6 units and
TemperatureTwas 24°C=iT24:1i6ui:i. ~^-^^=^-^=^_= =^ ^=- - - -:- -

A second range-finding test was performed on March 27, 1998 using 50g of mine tailings and
200 ml of synthetic mod hard water. The sample was hand stirred for 15 minutes followed by the
recording of initial DO, pH and temperature. The initial DO was 7.6 mg/L, pH was 6.7 mg/L and
temperature was 24°C. Ten fathead minnows were introduced to the sample. At 24 hours all ten
fatheads were dead (100%) mortality. The 24 hour DO was 7.3 mg/L, pH was 7.0 mg/L and the
temperature was 23 °C.

From these preliminary tests, the concentrations of a serial dilution were determined. A serial
dilution consisting of 6 concentrations and a control were set up using synthetic mod hard water.
Each concentration was prepared using four replicates. The concentrations used were: lOOg, SOg,
25g, 12.5g, 6.2Sg, 3.125^g and a control of synthetic mod hard water. The samples were prepared
by taring each test beaker and bringing each up to a final calculated weight with mine tailings.
Two hundred ml of mod hard water was added to each test beaker. Each replicate was stirred 15-
20 times and placed on a shaker table for one hour. After shaking the samples were then allowed
to settle for 1.5 hours. Initial DO, temperature and conductivity were performed and 5 eight-day
old fathead minnows per replicate were introduced. The beakers were placed in the environmental
chamber under "standard" toxicity test conditions (25 + 1°C; 16 hours light and 8 hours darkness
@ 2,000 ft candles). Mortality, pH, temperature and DO were recorded at each 24 hour interval.
Each test beaker of fish was fed, beginning at 24 hours, with approximately 3 drops of
concentrated brine shrimp. Left over food (uneaten brine shrimp) was removed from the test
beakers daily. \

In the 100% concentration (100g/200 ml), the initial DO and pH were 7.6 and 7.7 mg/L,
respectively and the DO and pH in the same concentration at 96 hours was 8.5 and 7.7 mg/L,
respectively. Initial conductivity On the 100%) was 350 umho and conductivity at 96 hours was
610 umho. Dissolved oxygen fluctuated only slightly throughout the test. The pH remained very
stable throughout the test.



Upon test completion, the IOOg/200 ml elutriate was filtered and acid preserved for metals
analysis. The results of this analysis were; Dissolved Cadmium, 0.11 mg/L, Dissolved Chromium,
<0.02 mg/L, Dissolved Copper 0.16 mg/L, Dissolved Lead, 0.72 mg/L, Dissolved Nickel, 0.15
mg/L and Dissolved Zinc, 4.4 mg/L.

LCjo's (concentration at which SO percent of the organisms die) were calculable for all of the 24
hour test intervals. ICu's (concentration that causes inhibition of 25 percent of the organisms)
were calculable for the 48, 72 and 96 hour mortality data. The results are tabulated below:

Time Interval
Initial

24 hour LCM

•to -flOUr- lit-50'

72 hour LCso
96hourLCjo

LC*
NA*

100 gm/L
- AA-3-rrmf[- '•'--'•pt.J -JJ11BXJ-

34.7 gm/L
29.3 gm/L

1C*
NA*
NC**

••••'••— ̂ ^--O-'pTti/T- -.•••'

40.6 gm/L
12.5 gm/L

DO
7.6 mg/L
8.1 mg/L
7 ^s mfF/T •- -

7.1 mg/L
8.5 mg/L

pH
7.7 units
7. 8 units

7.7 units
7.7 units

*NA = not applicable
**NC = not calculable

Attached you will find the statistical calculations for LCjo's and ICy's at each 24 hour test
interval.



University of Iowa Hygienic Laboratory Effluent Toxicity Testing Report Form

96-Hour Acute Nonrenewal Test

Client Name United States Fish & Wildlife Service
Project Mine Tailings Study
Sampling Location Flood Plain/Joachim Creek

Lab Sample « 9852174
Date Collected 1-28-1998

Diluted effluent sample ratio (from permit) Serial Dilution
Address 4469-4Sth Avenue Court Date Received 3-3-1998
City/Scatc/Zip Rock Island. Illinois 61201

MORTALITY DATA

Laboratory (Name) University Hygienic Laboratory
Beginning Date 4-16-98 @ 1215

Pimephales promalas Mortality @ 24 Hours
(Number Dead/Number Tested)

Cone.

Ctrl.

100%

50%

25%

12.5%

6.25%

3.125%

Bk.1

0/5

1/5

Q/5

Q/5

0/5

0/5

0/5

Bk.2

0/5

4/5

2/5

Q/5

1/5

Q/5

0/5

Bk. 3

0/5

3/5

2/5

1/5

Q/5

1/5

0/5

Bk.4

Q1S

2/5

1/5

0/5

1/5

2/5

0/5

0/20

10/20

5/20

1/20

2/20

3/20

0/20

Ending Date 4-20-98(2! 1215

Pimphales promelas Mortality @ 48 Hours
(Number Dead/Number Tested)

Ctrl.

100%

50%

'"25%

12.5%

6.25%

3.125%

Bk. 1

Q/5

3/5
225

1/5

Q/5

Q£

'"0/5

Bk.2

5/5

3/5

1/5

1/5

0/5

Q/5

Bk. 3

0/5

3/5

4/5

1/5

1/5

1/5

0/5

Bk.4

0/5

3/5

1/5

2/5

2/5

2/5

0/5

Total

0/2Q

14/20

12/20

5/20

4/20

3/20

0/20

LCjo - 100 gm/L Not Calculable > 44 J gm/L

Pimphales promelaa Mortality @ 96 Hours
(Number Dead/Number Tested)

Cone.

Ctrl.

100%

50%

25%

12.5%

6.25%

3.125%

Bk. 1

Q/5

4/5

2/5

1/5

0/5

0/5

0/5

Bk.2

on
5/5

3/5

1/5

1/5

0/S

0/5

Bk. 3

0/5

5/5

4/5

1/5

1/5

1/5

0/5

Bk.4

Q/5

3/5

4/5

2/5

2/5

2/5

9/5

Total

0/20

17/20

13/20

5/20

4/20

3/20

0/20

Cone.

Ctrl.

100%

50%

25%

12.5%

6.25%

3.125%

(Number Dead/Number Tested)
Bk. 1

0/5

2/5

2/5

0/5

0/5

Bk.2

Q/5

5/5

4/5

2/5

1/5

0/5

0/5

Bk. 3

Q/5

5/5

4/5

2/5

1/5

1/5

Q/5

Bk.4

0/5

4/5

4/5

2/5

3/1

2/5

Q/5

Tola!

0/20

18/20

14/20

7/20

4/20

3/20

0/20

LCM = 34.7 gm/L ICU °> 40.6 gm/L LCM - 29.3 gm/L =12.5 gm/L



ORGANISM DATA

8 Pays

Time Interval in Hours
Ipijifti
24
48
72

Reference Toxicant Sodium Chloride
Reference 48 Hour LC«n 6.46

SAMPLE DATA (100* EFFLUENT)

Temperature °C Dissolved Oxygen (rag/L
24 7.6 .
24 8.1
24 7.6
24 7.1

- - -24 - - - :- -- - fc-1-.--- -: ~=.-

gm/L

pH (units
7.7
7.8
7.8
7.7

.. :. _-7-7 - - - - ......

KAT19
Date Reported:



Pste of report; 05-18-1998

liiliiiiilliililmiiiiiHIItBil
MKECOFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-*8TH AVENUE COURT
ROCK ISLAND TL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

JPhooe
PWS Id A Type
"TurcKascXifSer

98550S4
03-03-1998

01-28-1998
flood plain
Joachim Creek
96 br elutriate tailing
98-HC-S-3

(309) 793-5800

Results of Analyses

Inorganic Chemistry

mg/L - Milligrams par Liter
Description of units used within this report

lows Laboratory Cftrtificatioa No. 027. AIHA, ICR. NVLAP, USHPA and other crodeatials available upon request.

If you have any questions please call Sherri Marine at 80O/421-IOWA (4692) or 319/335-45OO. thank, you.

Mtry J. R. QilchriB. ft.D.
Director

102 Onfcdda Campus, ff\0l OH
fawa Chy, Iowa 522^2-5002
319/335-4500 Fox: 319/335-4555

hnp:/fwww. ufii tticrwa. edu
H.A. Wallace Building
Bad Grand, Du Moinco, low* 50319-OC
515(781-537) FBI: 515/243-1349



Hygienic Laboratory

"Die University of Iowa
Date of report: 01-07-1998

1,11 II,,I.III,,,,..IIII...I
MKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469^8TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
TWSId&Type

Purchase Order

9764234
12-19-1997

11-21-1997 12:30
baseball field 3-6'
Herculaneum, Mo .
soil
HC-97-02B
COFFEY MKE
(309)793-5800

Results of Analyses

Inorganic Chemistry
• :. • • • ' . ' • • . • • • • - . ' • : . : • • " . - • •• : : : • ' .'-.-: v.- : '.::.: • •:' • •.-..•.-:.-. '": :' . .'• . " . . ' •

. ' • ' . • ' '. .• '•"•'. • . • • " • • ' • • : • ' •••• "." ': "' '•••".• : .;"

Analytic:.: ::. .•- ..: '•:•.': /• .•': : :.!: :; i :; •:•:• '•:•::.:•.-: :- ... ::> ••.':.'.:•:•.

Total Lead
Concentration: .: ;.' ..

140 mg/kg by dry wt
Method '..•' : . ..
EPA 6010

Analyst/^ ..: -V?:
Verifier. "•".• ,
DC/SGB

Date'. .-.<;;.:'f •;•
Analyzed. :
12-29-1997

Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

Iowa Laboratory Certification No. 027. CAIHA, ICR, NVLAP, USEPA arid other credentials available upon request.

If you have arty questions please call Sherri Marine at 800/421-IOWA (4692) or 319/335-4500. Thank you.

Mary J. R. Gilchrist, Ph.D.
Director

102 OaJcdale Campus, #101 OH
Iowa City. Iowa 52242-5002
319/335-4500 Fax: 319/335-4555

http://www. uhl. uiowa.edu
H.A. Wallace Building
East Grand, DCS Moines, Iowa 50319-J
515/281-5371 Fax: 515/243-1349
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University of Iowa

Date of report: 01-07-1998

i,ii,,,,,ii.,i,m,.,,,,iin,.,i
MKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
_ PWS Id&Jfype-

Purchase Order

9764235
12-19-1997

11-21-1997 12:30
baseball field
Herculaneum, Mo
soil
HC-97-02A
COFFEY MKE
(309) 793-5800

Results of Analyses

Inorganic Chemistry

'A^ne:-tr':':-:y:3O'-t'---,;-:':' '•'•""• - :'" "' : ' '" "::':
Total Lead

Concentration , • . • : '. :- . : '•'
260 mg/kg by dry wt

Method . :...
EPA 6010

Analyst/'.; , :-:.-: •
Verifier1.
DC/SGB

•Date • . . • - • • • •
.Analyzed •
12-29-1997

Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

Iowa Laboratory Certification No. 027. AfflA, ICR. NVLAP, USEPA and other credentials available upon request.-

Ifyou have any questions please call Sherri Marine at 800/421-IOWA (4692) or 319/335-4500. Thank you.

Maty J. R. Gikhrist. Ph.D.
Director

102 Oakdale Campus. #101 OH
Iowa City, Iowa 52242-5002
319/335^500 F«: 319/335-4555

http://www. uhl. uiowa. edu
H.A. Wallace Building
East Grand, Des Moines, Iowa 50319-0
515/281-5371 Fax: 515/243-1349



Hygienic Laboratory

Date of report: 01-07-1998

l,l!,,,.,ll,,l,lli,..,,,llll...l
MKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469-48TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone
.— -/OWe Trf: f, 'TvnA

Purchase Order

9764236
12-19-1997

11-21-1997 12:00
boat ramp park 3-6"
Herculaneum, Mo
soil
HC-97-01B
COFFEY MKE
(309) 793-5800

Results of Analyses

Inorganic Chemistry

' A^ytel:> :̂M: ivt'v W-ii *?:•• :';:i: ;:/&&• • •; ''••. • •« & '• • £':•;:•
Total Lead

•iG6ncentration:-'.:;: ;;:•;?.•;•.' "I .'.:-•.,'':,:- ;:-.:- •" -::. - .
140 mg/kg by dry wt

iMetnod '' VS'C' '—;.-;':: -:.::.::

EPA 6010

:Aii.alyst/::-:-;-:-y.':;:-:V
Verifier* : - ! " Y - '•••••.'
DC/SGB

:!pat̂ :!;;S :̂;:;;̂ -..;
^Aiaiyzeid; •*';. ;.
12-29-1997

Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

Iowa Laboratory Certification No. 027^ AIHA, ICR, NVLAP, USEPA ajid other credentials available upon request.

If you have any questions please call Sherri Marine at 800/421-IOWA (4692) or 319/335-4500. Thank you.

MaryJ. R. Gilchrist, Ph.D.
Director

102 Oakdale Campus. iClOl OH
Iowa City, Iowa 52242-5002
319/335-1500 Fax: 319/335-4555

http://www.uht.uiowa.edu
H.A. Wallace Building
East Grand, Des Moines, Iowa 50319-1
515/281-5371 Fax: 515/243-1349
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Date of report: 01-07-1998

1,11,,,,, II..I, 111- Illl,,,!
MIKE COFFEY
US FISH & WILDLIFE SERVICE (1)
ROCK ISLAND FIELD OFFICE
4469^8TH AVENUE COURT
ROCK ISLAND IL 61201

Sample Number
Date Received

Project
Date Collected
Collection Site

Collection Town
Description

Reference
Collector

Phone

Purchase Order

9764237
12-19-1997

11-21-1997 12:00
boat ramp park 0-3"
Herculaneum, Mo
soil
HC-97-01A
COFFEY MIKE
(309) 793-5800

Results of Analyses

Inorganic Chemistry

Method: •:-•
Total Lead 1000 mg/kg by dry wt EPA 60 10 DC/SGB 12-29-1997

Description of units used within this report
mg/kg by dry wt - Milligrams per Kilogram by Dry Weight

Iowa Laboratory Certification No. 027. A,IHA, ICR, NVLAP, USEPA and other credentials available upon reguest.

If you have any questions please call Sherri Marine at 800/421-1OWA (4692) or 319/335-4500. Thank you.

MaryJ. R. GUchrist, Ph.D.
Director

102 Oakdale Campus, #101 OH
Iowa City, Iowa 52242-5002
319/335^500 Fix: 319/335-4555

http://www.uhl. uiowa. edu
H.A. Wallace Building
East Grand, Des Moines, lowi 50319-00:
515/281-5371 Fax: 515/243-1349



ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF CRIMINAL ENFORCEMENT. FORENSICS, AND TRAINING

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
REGION 7 TECHNICAL COORDINATOR

1222 SPRUCE STREET
ST. LOUIS, MISSOURI 83103

November 27,1998

MEMORANDUM

SUBJECT: Doe Run Lead Company Environmental Data - NEIC Project &RP-0519

FROM: Fred Niermann
Region 7 Technical Coordinator

TO; Steven Howell, Spectaj[ Agent in Charge
St. Louis Area'

The undersigned an employee of EPA's National Enforcement Investigations Center
(NEIC) sampled the waters and sediment adjacent to the Doe Run smelter tailings pile that is
located next to Joachim Creek in Herculancum, Jefferson County, MO. The waste pile was
sampled on March 24, 1998 with the guidance of Fish and Wildlife Service SA Dan Burleson. /
The tailings pile was being flooded with Mississippi River water that was backing up the channel A
of Joachim Creek during an early spring flood event..The sample locations are shown on the

lead (Mi|̂ m|i|p zinc (310 mg/1), and copper (11.8 mg/1). This discharge is directly into flood
waters from the Mississippi River, a water of the United States. v *

The other sites Doe Run 6-8 are located along the edge of the smelter tailings piles and show that
metals arc present in the water (sample results 002 - 004) and the smelter waste tailings (sediment
samples402 -404). > - I

Frederick J. Niermann
Regional Technical Coordination - Region 7
National Enforcement Investigation Center



' jgge Run Tailings Pile - Sample Locations 3/24/98 I—
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VD03 AISfNIC, 101

VM04 BAIIUM, T O T A

UHOS BERYLLlWt, T

UflM CAOH1UN, TOTJ

UH07 COBALT, TOTA

unoa cHdONiUN, TO
IIM09 COPPEI, T O T A l

COMPOUND

L, BY ICAP

, BY ICAP

TAL, BY ICAP

L, BY ICAP

, BY ICAP

AL, BY ICAP

, BT ICAP

VH10 IIOM, TOTAL, TBT ICAP

UJI11 HAHGAHESE, T<

VN12 HOLTBDENUH,

UK13 NICKEL, T O T A l

UHU LEAt, TOTAL,

UflU AKTIHONT, TO

UH16 SELENIUM, TO

VH17 TITAXIUII, TO

UN18 THALLIUM, TO

UH19 VAMAD1UN, TO

UH20 IIHC, TOTAL ,

UnZI CALCIUM, TOT

UflZZ NACNESIUH, T

VKZ) JOD1UK, TOTA

WH24 POTA1SIUN, T

1101 SAMPLE XVHBE

1102 A C T I V I T Y COO

TAL, BT ICAP

OTAL, BT ICAP

., BY ICAP

BY ICAP

AL, BT ICAP

AL, BT ICAP

AL, BY ICAP

AL, BY ICAP

AL, BY ICAP

BY ICAP

L, BY ICAP

TAL, tY ICAP

i., a» ICAP

ITAL, BY ICAP

|

ANALYSIS REQUEST D E T A I L
HftTEfc

"*" UHlTS, 001

:UC/L :7.U

:UO/L ;11B

:UC/L :8.27

:UO/L :4270

:us/L :11300

:UC/L :2B.3

i :uc/L :11BOO

\ :uc/L : 5 64000

:UG/l :B240

:U6/L :19.9

:ue/L :B730

' :Ufi/L :13300

:UG/L :22.7

:UC/L :2<,3

:UG/L :1180

:U6/L :36.5

:UC/L ;2.51

:uc/L : 3 10000

:«6/L :S04

:HG/L :1ZO

:M6/L :24S

:HC/L -.114

:NA :001

•MA !?GP30

I1 11

• 1

R E P O R T A C T I V I T Y : 8-W6P30 |

VAjlTEC. ^|AT£«- |

JT 002 ^ OOJ ^ j

U -7 .14 U -7 .14 U :1

:93.0 :110 :l

V A L I D A T E D DATA

004 v 102 N
[ (HA'- Oul Hi* 9 j /flA'-Ot>L KbrJ u )

M4 U

55.7

•0 .420 U -0.420 U :0.420 U

:17.z :1J.fl :

:21.2 :J2.2

:4.71 :3.flV U :

-.272 :117

:2900 :6430 :

U.J

13.6

I.3J

101

1310

•114 :114 1J42.7

:4.41 U :4.41 U :',4.41 u

:376 :24.0 :|.79

:6090 :2090 :j^60

:U.2 U -17.2 U :|7.2 W

• 4 0 . 3 U :A0.3 U :|f0.3 V

•50.7 -79.8 -57.8

U :36.5 U :55.2 :36.S U

u !2.51 U ":2.51 U :|.51 u

:912 . :2340 v441

•20.7 :22.B :J19.3

:9.66 :10.7 :».53

:5.3B -5.70 -S.OB

•2 .83 !2.93 :i.9B

:002 -003 :'p04

•U6P30 -U5P30 - W 6 P 3 0

i

102

U6P30
» :

kl
>
z

U)
ID

01
-J
U



SG07 IOLIOS, PEICE

Ifl01 SILVER, T O T A L

SM02 ALUHINUA, TOT

1MOJ A A S E N 1 C , TOTAI

SH04 BAIJUH, T O T A L

SHOS; BEKYLLIUH, TO

Ifl06 CADMIUM, TOTA I

SB07 COBALT, TOTAL

sno8 cHRoniun, TOTJ

SN09 COPPEB, TOTAL ,

SH10 1SOH, T O T A L , E

SR11 NANGAMESE, TO'

JH12 KOLYBDEMUM, TC

SH13 KICKEL, TOTAL,

SRU LEAD, TOTAL, (

S«15 AMT1HONY, T O T /

SH16 JELEUIUH, T O T J

A N A L Y S I S R E Q U E S T D E T A I L R E f O f l T A C T I V I T Y : B-UGP30

C O M P O U N D ' UNITS 001 002 003 '

:Z :

QY ICAP :H6/K6:

, BY ICAP :BG/KG:

BY ICAP :NS/KG:

BY ICAP :HG/KG:

L, BY ICAP :nG/KG:

BY ICAP | :N6/KG:

BY ICAP \ ! US/KG:

, BY ICAP :HG/K6:

BY ICAP :HG/K6:

Y ICAP 1NG/RG:

AL, BY ICAP ' :R6/K6:

TAL, BY ICAP :RB/K6:

BY ICAP :HG/KG:

Y ICAP : KG/KG:

L, BY ICAP :H6/KG:

L, BY ICAP :flG/K6:

SN1B THALLIUM, TOTAL , BY ICAP :HG/KG: '

JN19 VAHAD1UH, TOTAL, OY ICAP inG/lCG:

8R20 1INC, TOTAL, EJY ICAP :N6/KG:

JB21 CALC1UN, TOTA

SH22 HAGUElIUn, TO

SN23 SODIUM, TOTAL

3f)24 POTAtSIUd, TO

L, BY ICAP :fl6/K6:

TAL , BY ICAP :HG/KG:

, 8Y ICAP :NG/RS:

1AL, BY ICAP :R6/K6:~

wnoi XILVEQ, TOTAL] BY ICAP iuc/L :7.24 u

UU02 ALUtHHUH, TOT^L, BY ICAP :UG/L '39200

1
11_

l,

i

7 .24 U

2090

7.2« , U

1990

. •

V A L I D A T E D D A T A
Mr£/i i E O i / ^ E / V T

004 . 102

:flt.2

:0.932

: 19500

i :30.7

:<29

i :3.B1

M15

•3470

:1700

:1B9000

:8S2

:70.2

:197

i : 26900

| :3 .<5 u

! ia9.7

I :21.1 u

i U9.3

| -99900

:77900

i :25500

i :8720

\ :Gioo

7.J24 U :

V.(>Q I

1

u
u

O
to
O



J607 JOLIDi, PEICE

JH01 IILVEI, TOTAL

JB02 ALUKINUn, TOT

SH03 X H J E K I C , TOT A

JBO< SUIUH, T O T A L

JJ10S IEIYLL1UH, 10

IHOi CAOlltUn, T O T A

SHOT COBALT, TOTAL

snoa ctuofliuN, TOT

JII09 COPPEI, TOTAL

JH10 (ION, T O T A L ,

Slin MANGANESE, TO

SK12 noLYBOEHun, T

SHI) KICKCl, TOTA

SNH LEAO, TOTAL,

JK15 ANTINOMY, TO

Iflli SELENIUM, TO

JH1J T HALL tUll, TO

1M9 VANAOlUn, TO

IH20 11MC, IOTAL,

1X21 CALCIUn, TOT

J«2J HACHdlUH, T

SN23 SOOIUH, T O T A

ln2^ roTAMiua, T

ZI01 IAHME MUHBE

1IOZ A C T I V I T Y COB

A N A L T S 1 S REQUEST DETAIL R E f O R T A C T I V I T Y : f l - l / S r 3 0
5tfl,^^'T SfO^^l

COMfOUHD UHITJ 103 . 1 CK
£frl(f-0al*»»~ll (nfl^-D.-'t BuyJ 5

T :X :«2.1 :8J.<

BY ICAf :«G/KC:3.52 :3 . tO

L, BY ICAF :M«/KO:20100 .-18600

BY UAJ :H6/K6:5.17 :11.2 ,

BY UAf :nc/KG:237 -190 ]

AL, BY ICAf> :NG/KG:3.22 :].2t,

, BY ICAP , :«6/KC:70.4 :77.7

BY ICAP •»' :Hfi/KG;2290 :23SO

L, BY ICAr :M6/|KG:73.3 :««.7

, BY ICAf :H6/KG:ZSZO • :J180

IY ICAP :HG/KS:196000 -.190000

IAL, BY UAP :«6/K6:mO -.962

5TAL, BY 1CAP :HG/K6:79.8 :67.7

, BY ICAf :nG/XG:H8 :143

)Y I C A P :H6/KC: 16200 :22700

IkL, BY ICAf :HG/KG:U.{ :13.<

IkL, BY. ICAP :HG/KG:6<.7 .'88.3

HL, BY ICAP :Hfi/KC:21.1 u :21.1 . 'U

a, BY ICAP :«G/KS.-1.B7 :29.2

IT icxf :no/K6:el300 :as«oo

I, BY I C A P :NG/KG:B6900 :70200

TAL, BY ICAP :RG/KG:25300 :)1700

, BY ICAP :H6/KB:7fl70 '.6050

YAL, BY ICAP "" :«G/K«!^660 :730O

:KA :103 -.10*

:KA :I/«P30 -.U6P30

L
!

L::Z:Z:
i
r

! ' '

I

j

j .

V A L I D A T E D D A T A

•

z
B
01

u

m
•j
u

TJ
0
to



ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF CRIMINAL ENFORCEMENT. FORENSICS, AND TRAINING

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
REGION 7 TECHNICAL COORDINATOR

1222 SPRUCE STREET
ST. LOUIS, MUSSOURI 63103

November 27, 1998

MEMORANDUM

SUBJECT: Doc Run Lead Company Environmental Data - NEIC Project #RP-0519

FROM: FredNIcrmann
Region 7 Technical Coordinator._ _ _
NatibnaTEnforcerncnt Investigations Center

TO: Steven Howell, Special^jjgent in Charge
St. Louis Area Office'

The undersigned an employee of HPA's National Enforcement Investigations Center
(NEIC) sampled the waters and sediment of Joachim Creek adjacent to the Doe Run lead smelter
in Hcrculaneum, Jefferson County, MO on February 9. 1998. The creek was sampled at two
locations where storm water from the Doe Run facility enters Joachim Creek, a water of the
United States. An upstream sample was also obtained from the boat ramp in the town of
Hcrculaneum. The sample locations are shown on the attached map. The results of the analysis
from the EPA - Region 7 laboratory is also attached. Th$ data indicated that higher
concentrations of total metals are present in the water and sediment at locations 101 (water),
101 (sediment), 102 (water). 002 (sediment) adjacent to the Doe Run waste pile than the upstream
location of 103(watcr) and 003(sedimcnt) located at the Herculaneum boat ramp..

Frederick J. Niermann
__ Regional Technical Coordination - Region 7

National Enforcement Investigation Center



Doe Run / Joachim Creek Sample Locations 2/9/98

P97 Del^orme. Sa«l tV« USA



A N A L Y S I S R E Q U E S T D E T A I L R E P O R T A C T I V I T Y :

' "*" , ., C7 . .

COMPOUND UNIT! 001 002

SGO? JOLK

JN01 S1LVI

5, P E R C E N T :X :

R, TOTAL , BY ICAP IH6/KG:

JH02 ALUIUHUH, TOTAL, BY ICAP :M6/K6:

S«03 A R S E N I C , TOTAL, BY ICAP :HG/K«:

SPW BARIUM, T O T A L , BY ICAP :«S/RG;

iBOS BERYLLIUM, TOTAL, flY ICAP :H6/K6:

SH06 CAOHIUN, TOTAL, BY I C A P j ( :HG/K6i

sno? C O B A I

SM08 C H R O K

5H09 C O P P f

SltlO IRON,

T, T O T A L , BY HAP V :KOyKG:

IVJK, T O T A L , BY I C A P :MG/KG:

R, T O T A L , BY I C A P :RG/K6:

TOTAL , BY ICAP :HG/KG:

SNU NANGMESE, TOTAL, BY ICAP :KGyKG:

SR12 HOLYB

snn N I C K E

SHU L E A D ,

SH15 AHT1H

JR16 SELEH

in IB T H A L L

5M19 V A M A t

SH20 11HC,

~ •
OENUM, T O T A L , BY ICAP :nG/KG:

L, T O T A L , BY I C A P :NG/KG:

T O T A L , BY I C A P :NG/KG: - -

ONY, T O T A L , BY I C A P :HG/K6:

IUN, TOTAL, BY ICAP :nG/KG:

IUM, TOTAL , BY I C A P :NG/KG:

IDM, T O T A L , BY ICAP :HG/KG:

T O T A L , BY ICAP :HG/XS:

SH21 CALClluN, TOTAL, BY ICAP :MG/KG:

SR2Z MAGHI

SH23 SOOU

SPI24 P O T A

UR01 S1LV

UR02 ALUH

HUH, TOTAL, BY ICAP :NG/KG:

in, TOTAL, BY ICAP :HG/KG:

J5IUN, TOTAL, BY ICAP :HG/KG:

ER, T O T A L , BT KAP :UG/L :7 .24 U

INUH, T O T A L , BY I C A P :U6/L :661

' I' " i

I

.....I

7 .24 U

168

B-WFN03

003

7.2(,

193

V A L I D A T E D D A T A

101 102

:5S.1 :66.0

:O.J12 u :0.512 u

:12100 -.11100

:5.O It. 94

- :24« :19i

•0.670 !o.681

:11.4 :9.90

116.2 :U.4

•18.0 J15.8

:49.fl :47.1

: 16300 : 16600

•1050 :65»

•0.211 U -0.908

: :29.4 ' :28.1

:737> -812

:1.2B :0.9B9

; :7.39 :7.0S

;• :2.11 u -2.11 u

! :24.3 . :22.2

:33S :2J1

! . :12100 -7630

i :6360 -4640

\ :160 :14fi

M220 :1000

U :

• I

t

i
; •



SCO? SOLIDS, P

SH01 SILVER, T

SH02 ALUfllNUN,

SH03 ARSENIC,

SH04 BAHillH, T(

SH05 BERYLLIUM,

SM06 CADHlun, '

SN07 COBALT, T<

SHOB CHROttlUM,

SH09 COPPER, T(

AHAIYSIJ REQUEST DETAIL BEPOUT ACTIVITY: B-UFH03

COMPOUND UNITS 103 i

(CENT :X :63.3

TAL, BY ICAP :R6/K6:0.512 0

TOTAL, BY ICAP :HS/KS :9530

OTAL, BY ICAf :HG/KG:3.3B

TAL, BY ICAP :HCyiCG:172

TOTAL, BY HAP . : HG/K6:0. 559

OTAL, BY ICAP / :MG/KG:11.0

TALy BY ICAP :«G/KG:60.0

TOTAL, BY ICAP :I1G/IIG:T3.7

TAL, BY. ICAP :MG/KG:21.2

SM10 IRON. IOTAL, BY 1CAP : MS/KG : UZOO

SM11 MANGANESE,

SN12 nOUBDENUr

SH13 NICKEL, TO

SNU LEAD, TOTA

SHIS ANTINOMY,

SHU SELENIUM,

SHIS IHALLIUn,

S(119 VAWADlUn,

SN20 HHC, TOTA

sn2i cALCiun, i
SM22 NASNES1UH,

SH23 50B1UK, TC

SM24 POTASSJUN,

1101 SAMPLE KIN

1102 ACTIVITY I

TOTAL, BY ICAP :MS/K6:63B

, TOTAL, BY ICAP :HG/KG:0.211 U

TALr BY ICAP :«G/KG:56.6

L, BY ICAP :KG/KG:109

TOTAL7 BY KAr :HG/KG:1.U

TOTAL, BY ICAP : flO/KG : 6 .35

TOTAL, BY ICAP :MG/KG:2.11 U

TOTAL, BY UAP :|MG/KO:1fl.5

., BY ICAP :»G/KG:739:

)TAL, BY ICAP }HG/KG:726Q

TOTAL, BY ICAP : CIG/K6 : 4230

:AL, BY ICAP :HG/KG:in.

TOTAL, BY ICAP :flC/KG:12qp

HER :HA :103

M0£ :HA :UFH03
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VALIDATED DATA



UHQJ ARSE

UHOt BARI

UH05 BERT

UHOt CAOn

unor COBAI

vnoa CHRO)

UB09 COPN

UH10 IRON,

UH11 BAHC/

UH12 KOLYJ

UH13 NICK1

UNU LEAD

unis A N I I
VKH SELE
«ni7 TITA
unie TIUL
UH19 VAKA

UM20 IINC

UH21 CALC

VB22 HACK

UH23 SOD

Utt2<, POTA

1101 SAMP

ZZ02 ACTI

.

ANALYSIS BEQUEST DETAIL REPORT ACTIVITY: 8-UFN03!

COMPOUND UHITS 001 002 003 \

t, TOTAL, BY ICAP :06/L :7.U U :7.U U :B,22 j

, TOTAL, BY KAP :U6/L :150 : 137 :134

uiun, TOTAL, 6Y ICAP :UG/L :0.420 U ;0.̂ 20 U -.0.420

on, TOTAL. 6Y ICAP :06/L :S.V3 :0.592 U :O.J92

, TOTAL, BY ICAP :«G/L :2.*7 U : 3 . 71 :6.98

UH, TOTAL, BY ICAP :UG/L :3.«9 U ;3.69 f U :3.6»

R, TOTAL, BY ICAP ' :UG/L :24.3 :3.V7 :4.13

TOTAL, BY ICAP *k :UG/L :1560 :1210 :872

NESE. TOTAL> BY HAP :U6/L :295 :\75 :200

»EN«H, TOTAL, BY ICAP :UC/L :*.*! U U.41 U :A.U

L. TOTAL, BY ICAP :U6/L :594 :U8 :628

TOTAL, BY ICAP , :UG/L :ftOO :16.3 :10.4

ONY, TOTAL, BY ICAP :UC/L :17.2 U :17.2 U :17.2

1UK, TOTAL, BY 1CA? :UC/L :40.3 U :A0.3 U ;li0.3

IUH, TOTAL, BY ICAP :UG/L :18.7 , :4.18 U :5.32

1UH, TOTAL, BY ICAP :U6/L :36.5 U :64.1 :36.S

IU«, TOTAL, BY ICAP :U6/L :2.51 U :2.51 U :2.51

TOTAL, BY ICAP :UG/L :112 :H.5 :77.8

u», TOTAL, BY ICAP - :«6yL :58.6 :5S.l :J7.4

S1UM, TOTAL, BY ICAP :f16/L :36.; :35.4 :34.B

H, TOTAL, BY ICAP :HG/L :21.0 :1B.6 :19.3

SIUN, TOTAL, BY ICAP :«C/L :2.53 :2.10 :2.75

E NUMBER ;NA :001 :002 :003

1TY CODE :MA ̂  :«TH03 :UFH03 :UFM03
^_- • -e •
•'"'-. " . •

U

U

U

U
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Appendix B

Photographic Record



Photographic Record

Index

Photograph Number: 1
Subject: Areal View of Slag Piles in Joachim Creek Floodplain. The Mississippi River is in

background. Joachim Creek and the City of Herculaneum are in the foreground.
Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: Southeast

Photograph Number: 2
Subject: Close Up Ground Level View of Slag Piles in Joachim Creek Floodplain
Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: Northwest

Photograph Number: Repeat of Number 1
Subject: Note flood conditions for Joachim Creek and sheetwater adjacent to slag piles.
Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: Southeast

Photograph Number: 3
Subject: Areal View of Slag Piles in Joachim Creek Floodplain. Joachim Creek at left edge of

photograph and sheetwater pool at right edge of photograph.
Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: North

Photograph Number: 4
Subject: Closer View of Photograph Number 3. Note area just top of center that illustrates the

potential for erosion and transportation of slag materials from the slag piles on into
Joachim Creek.

Photographer: USFWS-LE, Dan.Burleson
Date: March 1998
Direction: North
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Photographic Record

Index (continued)

Photograph Number: 5
Subject: Joachim'Creek Floodplain Ditch One Adjacent to Slag Piles. Note that the ditch is full

of Joachim Creek floodwater and this photograph illustrates the potential for erosion and
transportation of slag material from the slag piles on into Joachim Creek.

Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: North

Photograph Number: 6
Subject: Joachim Creek Floodplain Ditch Two Adjacent to Slag Piles. Note that the ditch is full

of Joachim Creek floodwater and this photograph illustrates the potential for erosion and
transport of slag material from the slag piles on into Joachim Creek.

Photographer: USFWS-LE, Dan Burleson
Date: March 1998
Direction: Northwest - . —

Photograph Number: 7
Subject: Joachim Creek Pool of Surface Water and Outlet Ditch Three. Note that the ditch is full

of Joachim Creek floodwater and this photograph illustrates the potential of erosion and
transport of slag material from the slag piles on into Joachim Creek.

Photographer: USFWS-LE
Date: March 1998
Direction: Northwest
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